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(54) POWER SUPPLY EQUPMENT FOR ELECTRONIC EQUIPMENT AND ELECTRONIC EQUIPMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an excellent power supply 
equipment usable for an electronic equipment by providing charge 
control means capable of starting the operation of a battery charger 
in response to the terminal voltage of a charging type battery 
reaching the predetermined value during charging. 
SOLUTION: A battery charger 40 has a high precision constant 
voltage control function and contains a transformer inside the 
charger. Input side of the charger 40 is connected to an AC adopter 
10 and the output side to a battery pack 20 respectively. Start and 
completion time of the operation of the battery charger 40 is 
controlled by each output signal of a power supply controller 50 and 
OP amplifier 70. And the charger 40. and charger 40 turns into an 
operating state only when the terminal voltage of a battery pack 20 
reaches a predetermined value Vref during a charging period for the 
battery pack 20 being considered, and a charging current from an 
AC adopter 1 0 passes through a second current passage. By doing 
this, power loss, heating and magnetic noise within the main body of 
the electronic equipment can be reduced. 
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«*&-r ^fefcOD C/D C nv/^-^ 
( b ) Huffi A C 7 ^^:/^ ^ >y 7^ «; A^ P>M3^J 

i^fc«*e-r^rc46<DDc/DC3>/s-^ft, (c) to 

EA C T^7'^(DW;^;&^«ffftOailLTME3^E«ie^^-y 
■r'Jfi:^*&-ri./c:i6(0?t«g§i:, (d) mm^m.'^/^^y 
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(e) t0iaACr:J^'r^i:fj|B3SflSe/^-yxy;&!^^^ 
1 'om;':^^:. ( f ) Buf2^ 1 ©«*^±(cit^J65{c}f 
A^tifcX-r-y^t. (g) MsS^«gi^iSSLTBulB 
ACT i: HuiB5t«^/^ -y x y ^ig^'^ 2 
i:> (h) 3t«i1'(£:. HirsB4S?«ff*^m^{ii*j||<03it« 
l5JS^«BttBX-i' >y >'(C-r ^ i: i: t tcMfB?£«g§cO 

S^fiBulBX-Y -y ^*;i-7fc-r ^ i: i: ttCHulBjiDWggoKi 

5 ] tuiB A c T ^•tmfiwmf'm'&m^m 

[fSsRj^ 6 ] ^y X y T'IM&-r « ^ <0«?ta 

i]IIB^gp«jlA:t(|5lK&tft5IB3^«ii:/^'y x y *^ p>M^J 

20 Wfcsitfljo rz.xtims.^ u^fi'^mt ^rc^(D d c / 

tufB$i-gp«MA:^;|5iK'OfcB;^)^*u[IB3tmie/^ y x U O^c 

L fc c i: fcfS^ L T BUBB?E«g§Oi6f^*Mii&? -a:* ?t« 
MIBD C/D C 3^/^— ^t(Ottl:^{cioTi^-r«e^X 

n^mmt^ 5. <d«*&s;^ ^stt An s /c to o^ri-gpsjii a 

mtms^mmxti ^s^Rumm^m^^ vy x y p. m^j 
mc^i'm-Dfcxti^^u^/i'^m't^rcifxDD c/ 

DC3>/5— 

^/^•yxy {c«*&-ri.«:i6cD?t«ggi:. 

?t«f BUiB?t«S>' Vy X y tD4S^ «ff *<fiff Sfiifc i'ja 

L C t tc JS^ L TfSllB?t«g§tDi(lf^^P^(&*-e--g.?t« 

HUfiBD C/D C 3 V/^-^?cDtb;^,{c J;oT|gi!)-rS'>X 

immmsll 3t«^/S-yxyT|gi!)-rS^'-Y7'«D«^a 

C7^fV:5?i:, 

BUsB A C 7 ^Jf'y^ SD'MIBJttt^/ ^ -y X y *^ 6> ^^mic 

^im-DrcxtimE.^\y^fim^t?>rcii><oDC/'D c 

50 MIBA C T^fV^f £Dai:^;&^mES'JffliLTHUl3?t«S'^ 
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TMgE3Fttt§§^D^!I^t*M^^&^ ■y:i.3t«$iJS|l#Si: , 
HuIH D C / D C 3 ^- © tH;'3 J: T|gtt-r ^ ->X 

i:. (c) Bi}IBAC7'^7'^©W;'3;&S«ffifiJ^LTtu 
ia?t«^/^'y7^';(i:#t*S-ri.^c:i6cO?E«fgi:. (d) M 

(e) |(l[|2ACT^^7'^ffcl3fiB5S«SC-'^y7^'; 

1 (Dmiimt. ( f ) HuiBm 1 o«;'3i^±fca 

?«JW{cifA?n/£X'i'>yg^i:. (g) BSIB3t«g§*iSi 

t TMia A c r r ^ mte5t«ic/ ^ u 2 

(h) 3t«iti{C, MS4Jg?®E*^mSfit* 20 
fc?S«*ffi{±MIBX'r >y 7 tcf ^ 1 1 tcfulBJt 

mmxib-DX. 

n-n<D^mM.i±^mmmiz^m-^ a c t^t'^^* 

m^m-J^ >y t^tcg^Stifc A C T^fT'^fSZ/MKJt 

^^"Ti-fciiOD C/D c n:y/^-^ i:, 
*ulB«M2^l' >y ^tc^asnfc A C T^f:/:5?©ai;^;£:^ 
«jE$iJ^LTWS?t«^/^-yxU (c^i^-rSfci&Oj^m 

1 n 1912 A c Tfty^umtsmw^^m^m^ 
snmrnM 1 0 <r>\^^'fnMcwM.<Dm.=?-mmmmMm 

Bo 

[0 0 0 1 3 
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«fa© J: 5 ^?t«^<D/vy -r u ^mm^m}i.m.^mm<r) 

CO 0 0 2] 

m ^fV-S. y-^:/'yi'Sa^f:&a>'^-y■:^;l/• n 

vfcf^-^ (PC) *^rafl^nrJ5Bg^nTv^So cod 

[0 0 0 3] y-hr>y^PC{±, — F*3it/^-y 
M^-^W^5t«: ^, iaiffl«JliA<?iJffl^*l^:«mT'fe P C 

•/^<y:^j ©Jg»^«-=>Tt/>^„ /^<y7^U --fe;!/ 

n^o t2!3fe{i. N i C d i--j'r)\^ ■ ts K^-^A) . N 
IMH (->y'^;l/7jc*) ^if©7k^«3^(D5t«ie>'^-yr 

>%-j^\) m7^\.t\. i - I o n (U^>>A • 'T^V) m 
[0 0 0 4] 03(C{i. /Vy-T^Uffil&iCn^ea.-tS? • 

%m lOOti, ACr^y^f 1 0^/t-LTf#P.tl-5B 
ffl3gl^ (AC) Sjgi:. 2/X-rAl 0 OF^gPfcl|X^;Jti 
fc/^«yxU •/^>yi'2 0<02 0^^«ili:LTWLT*5 
»?> A CT^r^Jf 1 OR^t/A-yx'J • >'^y^ 2 0©^^ 
<omh1^^\t. DC/DC3>'M— :Jf3 0{CM?|J6^{CA 
:^LTt^S„ fib, PWi^i 0'BLXS2^W^<r>Wmm. 
JiSE^KtJh-r^fciifC. M«K«2j@©;5^-r:t-K 1 2^ 
D*l StCioTORSM^nrv^-So 
[0 0 0 5] ACZ^:^^f 1 Oti. v'Xt^A 1 0 o^^gp 

^g-p^Ov ^nnWic^W.^ (h^yx : 
V^) *^A.T*t^^o kCT^-f^ 1 0©/±l;^;a, -Hgfc 
^«BE (C V : Constant Voltage) 4ttt^JtoTV'>So 
DC/DCny/^-^fS Oa, ACTtJ^^^lO 
3gU<{i/^'y7"'; • /^y i7 2 o*>?.m?nfctt}jit«ffi 

S/X7^A^i^O§a5{c$&«-r ^fc46©SBT'*»3. ^© 
rtgPtc^BEgi (h^>X : 0^L:&V^) %^A.T*V>So 
^*5, CC-pSd^XxA^l^tCti. CPU-^;>{-<>- 

•^>yy. HDD (/N-K • t'-i'X^^ • K^-T:/) , F 
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DD (7n>ytf— •T^'^'X^' • K'^'f:/) , CD-RO 
[0 0 0 6] /^yxU -/^y^ZOli^ i/X-rA 1 0 0 

1 Oti^jjpv^-v 1 1 fcT^SJJg&cg^^nTi/^ 
■So /^^y-rU -/^y^^ZOtts ffi36S[*0/^-yxy • 
^^-^A^fc/^-y-y— S^TfeD, i^X-rA 1 0 OCD^t'^U- 
fcJ6. AC7^-/^ 1 0-r^t5^^ffl«jii*'«®{»3mt6 

$/c, ^/^-Y;na«sT*iirt?ACT3<':/^ 1 0 

*^l;0^^^nTl/^^i:^{C«. /^-yT^U •/•^>yi^2 0*^ 

So 

[0 0 0 7] /^-yT^i; • /^-y^^E oa— ^{cajtasco 

^-f 7'*'«Sgffl^nSo COid^/^-yxU • /^«y^ 2 0 
• *^^-^i»««|g*if^< «Dy^-y7^Uffii& 

-5) o LA^L, *3fioy-h:/>yc? P CO^ifti. PC 

tr •r ;g:S«-r S ft 16 T' t S S o 
[0 0 0 8] ^Jx.{f, H3T?a. /^-yrU •/^•y^J'ZO 
OtB;f3«?{c3it«g|4 0*^it^Jft?KcjfA*nTv-»So £: 
O^^, ACT^y^i I Ot>^lbO:>mil!tmtl<D5t>. ~>X 

^mcismsn^o 3tm^4 o«. Acz^VrJ? i o*^ 
e.}?ftnii^•p*/-c«:^*/^>y ■r y ojtwitttfc/sufcjg 

^(^■>) ^^A/T'V^So fiaj;^{f N i C d (—^y^;V • K 
-•^A) •^N iMH (::i>y-^;U7jc^) *if<D7j<m$ilSS 

^D^OO^W^ (CC : Constant Current) ^igEfCT 

«ACT^f:/^f 1 oos«ffi (cv) ai:^%^«i3lt (c 
c) y^-yy'^'y^mmLx. /^^yT^yfcjsmijsi^gfiA 

[0 0 0 9] c:cDid^3t«gg4 0{i. fiRJx.tfv'XxA 
rtcD«j®*ffl3> b a-v 5 0 J;oTK)f^^*iJSl)^tl 
TV^So -t^t>%. Wiin^^hn— 7 5 0*V<?<y7^U • 
/ ^y 2 0 ©3««M<(&l^W*«l*p L i: ^ t {iSiJIum 
^"C h a r g e''^ft^LT?t«i§4 OOKft^^litfe? 

«gg4 0«fiTvVyr>; • /^-y i'fC«*&^nSo $fc. 



(4) #r»W 10-191577 

:/ h D-^ 5 0 sb's^SW^Tl^MS^rM^J) l^fct ^tc 
tiS'Jffllfl^'' C h a r g e "^ilS^LT?t«g§ 4 OOKift 
%ffiL?-^So COi^S. ?tm§5 4 OSStOWMSSS*^ 
»rfctl, flOACT:??':/^ 1 0^/^>yT-'; •/^>y^2 0 
{i^<''l'*-Kl 2&tf 1 3{CJ:oT0Rg?i^*nTl/>5 

[0 0 10] i:ii5T% ^to^AfcrocWM^nrv^s 

i^m^nmS, 4 6 5. O 3 9^<DtB^B^«B« (ItgfW 

6-1 1 3 4 7 7^i^ffi:^aeas^j Ag-gz- 
yo 0 2 9) icti, ?tSSItl5«Bxfcy-h:/'y^^PCffl« 

- h r -y P C Si*{i3t«gg^l^iE-^-r. f^fc-^ TMS 
©A C r^f7'^r*<?ta)|at6«-fii^LTV>5o J: 0*#WfC 

■S^tf. dOA CT^/'T'^fi, S^Xt^A • ^t'^l^— >3 

«S«ffi7^'-K/^>yi'M®*ff5-:?^, /'C^yxU • 
•y 2 0 ©?E«*^^jife*nT^<oai:^«g?«fiEA<m^tf 

«^«l357-i'-K/^'y^$iJ8iJ:^SCfc^??i^^T, jg*© 
20 ?t««}Jii3?)V^-yrU • /<y 2 0{c}!Snii,*:&v>i:3{c 
^•pTV^So C©)^*, N i Cd-^N i MH*^CDJ£S 
S©>' 7^ U A C r ¥^-f9 (O^ti^W&m 
t^T?S«T* ^ Sil?T*fe So 

[0 0 1 1] Sfc. ^HiitflFms. 4 6 5. 0 3 9#fC 
itxlf. 2/X-7^A • ;i-^I^-->3 i/fc<g^g^^«jEt±l;'3 
^14 i:. /Vy7^U<D?^«fCi2^S^S«;^i/^«j5ilt±i;^;!lt 
1±©)«:^^AC7^f7'^5?F«30*-OSEE§g (hv>'X) 

■rsfi{z:^^nx-r:&tJ-^«;^nx;&^C. flo. c© 
30 «;^ax(i^x^;i/:¥^-^rn';l/OfiS^x:^;;i/4^{i:ft;tt 
So K*a^lf^B^{cJ:n{f, ACT^r^rt^iJjEgg 
L*^{^fflL*V>ftii>. M:^DX^g/>|5B{cai^sc t*^ 
T'#Sil?T'feSo P C*#:rt{C5ft«§§-r^t>-^^ 

[0 0 12] 

[|RIW*"«»SfeL<t3 i:-rS»^] NiCd^NiMH^ 

SfcSeoT/'C-yT^U • -t;l/<Oi§S*^±#-rsttH^Jto 

[00 13] cnfC^tU U^r>A •■l':?J->;Q:ifOlf7)c 
mmfkCO/'^yf-Vii. N i C d-^N i MHtCiS^S^ 
«tt14^itOo <fct>*f*WtCW^{f, U^-i^A • 

50 S«*^it®SW'>^l^?t1|«[Ifl^T'«^:jSUTO?t«ttgit^ 
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9-V • ■'^y-XDm-^. ?t««ff^l2. 75±0. 06 
[V] 0«5HrtT**!lffl)-r^i2^S*^fe^o 
CO 0 1 4] iOaSLfc^Kailtif 5. 4 6 5. 0 3 9^fc 

{c?!fLT{ii?)ir'feofco tc^A^ kcr^y^' i o 

fc/^yxU . /^y^2 0©Mtll;^ftS^F4{±J±$J65fiEg^ 
o«:^ji^{i:a:-pT^tfnTV''5fcJ6. kZT^-f^ i 0 

CiDtcHb. ^Sic^t^yic, /^-yrl) -/^-y^ZOffl!! 
©^?Ojfi£|fc*6{c:irffl£D5femgg4 O^^gLT, J: 

Co 0 1 5] c:(Df>fiaW^?t«f|4 ott. «;^n 

COO 1 6] *%W(i±5EL/cJ;3^P^®c^55»^fct,cD 
Coo 1 7] *MBj£OM^^g65(±. y-h:/>y^ • n 

CO 0 1 8] *»BJ®M*Sae«J«, 'J^«>A • 

(#7j<}gjg3^) «Hk<D<t3*SSJE?c«Je<0/^-y7^U:& 

CO 0 1 9] ^MB^oM&saetrti. u^-^a • ^:ir> 

i07mmjk:) «?ti©<td:&S«JE5t«^©/^'y7"U;& 

CO 0 2 0] mm 

x&mmtn^^TOo >'Vy7^'jttffi*'5m^fii{i:s'j 

Coo 2 1] 

CH®^i?i*-r-i./i46©#e] *^w{4. ±iaiss*# 
mhri^t£ntct,(OTM>*). "torn i <ommii. 
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Sffltcf iJS L c i: (cjtS^ L TtijiE3t«ilOi!(f^^rwl§& 
Co 0 2 2] *^B^©m 2 ©fiUffitt. 3^mSC7^-y 

«jiiA;^i5iKi:. msmnsummxtimm&ifmm^m^ 
LxmMm'3^mmmcm^t^rcii>(DD c/d c =i>/^ 

-^i:^ BUia^1-a5«i!iA;^)0KOtB;^;&^ttjESiJ8|lLT 
MIB?t«jS;/^-yxU{i:«*&-r^fc4605t«g§i:, 5t«ff 
fctat 53t«^7 ^y -r y ©4S^^«ff jb^^^ffilcPM LtcC 

CO 0 2 3] *5IW©^3©fi!lffi«. ?EmiC>'^'y 

/ < 'y 7^ U P> M?U6?IfcStt B{ t> /*c A*®£E«: U^fl'^m 
LTWie«?tiggl^{C«f&f ^/-cJ6<DD C/D C 3 
-^^i:, 83iaACT;S?'7'^(Dtt:d^^«ff*!l®LTSuia 

io ^mt. Mia^?«jE*^mSgfiifci'MLfcilirlciS^L 
TBuia3tSgg01i{t^M5&?-y:^3t«$!l^^gi:, ^* 

CO 0 2 4] *^B^<D^4(DfiiM{4. 5t«S/^-y 

}MsrzL^<r>kzr^-f^h. (b) buIBAct'^:/^'^ 

Cf B9IB3t«SC/<?-y U A^ p. o rcXtlMEE. 

40 ««JES!I® LTMIBJttlSC/^'yxU {!:#i*&-r5feii>0?S 

mggi:s (d) BUia?tliS/Vy7^Ut7D4S^«jE^ttS!|-r 
^/ci6cO«EEftiffJ¥mi:v (e) tusaA C Z^^^ tSu 
ta?c«^/ ^ -y U ^^^^ 1 i: . ( f ) ButB^ 

\(n>n.timi±irimm\mx^^rc7.-(-j=i-h. (g) 
Buia?t«fi^seb LTfrjia act ^-/^ t mEnm^^< 

'S'ms.ti^m^m^mconmwmimsEx^ >y 

■r « i: «> {c B(»iB?£«^cD»)f^;&<?ih Blj8B4|g?«jE 
*^mSfB{ciiML/c:3t«*W{4BtjBBX'l'>y^^;4-:7fi:-r 
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[0 0 2 5] ccr\ m3&x:fm4<Dmmicm^mmm 

^ * tx jlS ^ T fi ^ 1/ & T' * « „ 

to 0 2 6] $fc. *fiB^Om5cDffl!lffifi. 

ft^JtcSttSJo fcA;^«jE^ ^"^;^^^'r -5 /cii)© D c / 

D c n >^<-^t. mtin^mmxt}m^<Dmt]^mB 

^ ?t«{fe!)fflI¥S WIB D C / D C 3 >/ ^- 
[0 0 2 7] 3^fgB^£0^6OlB!|®«. 5t«^/^>y 

WttSttlXo A;'3«jE^ P-<;l/^^-r 5 fr«6£D D C / 

fiM L c tcjS^ L TBufa3ft«#gcOl!;flF^M^(&? -yri* 

[0 0 2 8] S/fc. 7 tOfiiJSti, ?t«^/^>y 

t. Bui2 A C T RZfmm^m^^ ^ -y 7" u *^ ^ M^J 
ft^ftgttlJrs /-c A;^«ff ^ I'-^yl/^^-r srciico D c / 

BuSB3^«^M>y -T- U <Dffl?«ff^ti-2fj-r 5 rci6tO«fiEff- 
©t. HuiaDC/DCn>'>'^-:SfcO/U:/3fCJ;-:>T|glll-r 

[0 0 2 9] *iRgWO^8£0ffl!lffi«, JtWSC-'^'y 

x'JT'|g»)-rs^^'yo«?^ggT-feoT. (a) ^gp 

^7°:? (b) HtilBA C Z^"y^S:D*HuI23t«ii:/^>y 



7^ V i}^^M.^micsifm^rcxtinBE^ i^^Ji^mT^ 

fc«)ODC/DCn://^-^i:. (c) tijIBACT'^r 
^ ©fcb;/3^S«JEW LTBuIB5t«S/ Vy 7^ U fc^^-T 
^rci6(0nms^t. (d) W8B?tliie/^>yx'J04S^S 
JE^tfjflJ-r SfciiXOmjEtflW^Si:, ( e ) S<j|B A C T 

( f ) mmm i (Dnt]^±i,cmnmcnxi^titc7.-f >y 

5" ^ ( g ) miB3t®g§^iS A LTtfisBACT'^^'T'^t 
Wf3?t«SC^'?y7^'J«-i^^^2om:^ji||i:. (h) ?tft 

tuiB4S^mjE*^msfiifcsiM urc^tw^aiaHuiBx-r >y 

(i) HufaDC/DC3>>'^-:5rcDm 

[0 0 3 0] *fc, *^W0^9(Dffl!lffi{4, ?t«iC/<-y 

7^UT'|gl«cr§:Sf-r7"cr)tt^«if§T-fe^T. ^^g^5cD3?^5ft 

«ffi^EM«ffiic^si-r s A c Ti$rr^^mm-^^rc^ 

tcXtimEE^U^Ji'^m-t^tzibOD C/D C nv/^— 
^J't. B9fB«aii^-V'y^'{i:g«^nfcAC7^fy^cDW 

:^^s^EE*!nai LTWiB?Ems-'^>y X »; {c«i^-r s fci6 
i:oTig®j-r;s>-x7^Aft?^^;. **fii-rs<ii:«-i^a 

[0 0 3 1] €.CX\ S7 7bM^9©(ftl®tc^S«?a 

{f. >y -r U ©?t««!JS8T'{i ACT iJi':/^ tDtli:^«}3ii*"« 
[0 0 3 2] 

[0033] 04 (MiS) tc^-rJ:5tc. y^>>A-i' 
/c?c««}5^t*^'iJ.S^rci6. /Vy ©jfi^tcffiP^nfc 

50 mi^t:hcti^X'^^tm?i^ti^o 
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Co 0 3 4] *^B^fc«g5«ilig@tt, U^'i'A • -r;j- 

im-ftms^^mmL^i\ -r^f^-s, ytm^mic^t. a 
c T fc i ^ x'&mmmm l < \t'^m.-humt.i[\. 

Co 0 3 5] *f8B^(c«S«i!iSB{c<tnff. ?t«*!J^ 
CO 0 3 6] Sfc, *5gW(i:«S«iggB(cJ;tiff. % 

[0 0 3 7] *^raO*P,{Cffi©afi«I. !t$M-^fUjiStt, 
CO 0 3 8] 

COO 3 9] ^^^m. 

3SiJS (AC) i/X-rAl 0 0 (^gpfcilx^^n^c: 

0, A Cr^:/:5? 1 OS.tf/^yT•U • /^■y^' 2 0£D§>^ 
DC/DC3i//<-:SJ3 OfcM^JWtcA 

Co 0 4 0] ACT^r^ 1 oti. iaifflmjlA^&©3^iiSi 

mm(OACT^-:fii 1 0«. (C V : Constant V 

oltage) , ^MtJ (CW : Constant Wattage) RU&m 
dit (CC : Constant Current) tU;tlft'li^WLTt5t)x 
S/XxA 1 0 Oi)^^^ly—iya>fpVl^M(Otiit}^^m 
EEtl^m^MiiLt * T S H (i^SBE 7 — hV ^ -y 
^m^'il b —15. ^ -y X y • «y ^ 2 0 <0^m.fi^Wh^ 

«:^7-i'-hV<c-y^'S(jaii;&ie(c^!P^t>t). jgaojtW 
«J!ii*V<?>yxU • /^•y^'2 0tC}Jiinii$*V^J:3{£:LT 

ie^7©ft6. (suspend) J :&if©{gfg» 
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f^mi5mzmK>mt>-ox. /^>y7^u •/^•yi'2o*si3i 

3t«T'^SJ;9{C^oTl/^-S (ACT^^7°:5f 1 OgftCD 
RlfF<Di¥^5fflti:ov^T(i, «?!lK.(i'U S P 5. 4 6 5, 0 3 
9 (1tF»a¥6 - 1 1 3 4 7 7 ^i^fg) ;£r#M©il t) „ 

^fe, A c Tt^'r^ 1 0 itwm'J^r yi^i 1 icrmm^ 

Co 0 4 1] /^>yrU • /^-y^ 2 0«, i/XxA 1 0 0 
aSfc^Ctanfe/^'y-rUlRSfigp (03^L^V>) 
K3ggipJ^{clgDfrtlte>nTV^5„ -'^•yT^y •>'^<y^2 
10 Oti. ^IS*0/^y7^y • •b;^:&#^fc/^y^r-iy*T'^ 

ffi3S«^fT3?t«;^ieA^«ji:&^r-r:/cO>'<C>yT-y --b;!/ 
m^iSV^^h ' -f:t:y • /^-yy'V} X$,^o tiis. 

• ^^yi'zocDm^mnmit-yi^y^L. 1 0 OO 

3 >^M(C LT 2 ~ 3 ^F^SS^^- L*^:*V^<, 

corctb. ACT^y^ 1 o-r^t>-^®ffl«i(i*'5^i(g>' 

^•y^i l^!:l!^^)f^^te.nT^^S^:^^^^i. ^M^J^iE 
rsACTSry^ 1 0A>P.(D«j^«:f3A^@5tLTv'X7^A 

20 tiEXAcr^ty^ 1 0*<iK»)n*nTv>§i:#{c«. 

/^•yT^y • /^>y 2 0*>&(DSS[mS}jiE*^2/X7^A • 

CO 0 4 2] DC/DCnV/^-^3 0{±, ACT^:/ 
9\ OSL<«/^<y^y •/^yi'2 o*>c,#^)^^*i;rcit 

X : ^^b^ai/^) ^$^T*v^5„ ^]E^s<b^n^cDc 

/D C n V/^-:? 3 0©a:^«ff{i, i^X•rAft^^^OS 
gP{i:flt*&?nSo c:cTH3->X7"Am?Bf{c{i. 

^azi>'hci— 7 • ^y:/. HDD (/N— K-7=VX^' 
• K^-r:/) . FDD (7n-yfcr— • •r'-CX^ • H^^ 

:/) , cD-R0MK5-r>^^ifo^;i2tsg§*<^$n 

CO 0 4 3] ACr^-/^ 1 Oi:/VyT-y • /'•^•y^2 0 

E T X-r -y ^ 1 4 A^Jf A^n/i^ 1 OftiJitiSK i:> 
¥0 S 4 0 *<}f A^txfc^ 2 (Omm&mz i o TM^J6<J{cM 
tftlTI/^^o ^*3. ^f-r;i--K 1 2 t F E TX-f-y^ 1 

4 O^^^V^t- Kfi. f]V— vm±ificim.rc O 

i^*nTV>-SOT% FETX-Ty^l 4 74^teTfi 

Co 0 4 4] WMn:xha— 7 5 Ofi, iian^hn — 
^ • ^ y^cD 1 OTS'?. ±i:LTv'X-f-A 1 0 0 F«9C0 

ii3>ha-5 5 0<0-m, B3ilB!f^m («fe) t^Ol 
=^ V-f\ CS 0 0/H8'T'fe5o c:£D^f-r:/(Oi c 
50 fi. 1 6 tr-y hoc PUOflfifC. RAM, ROM, ^^-f 
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COO 4 5] 0mm^7 on. /^^yy-V ■J^-yi^ZQ'D 

Vref i:^A:;t)(i:Jt-&x ^©a;[j^"Enab l e'ft-^ 
i:LT?t«ffi4 0&t;ON/OF F*iJfflIlHl8S6 0{c«iS& 

0<r>mti'En a b 1 e'tifrt^^nSo Sfc, VbatA^ 
Vref^a^Si:to;'3"E n a b 1 e'immzti^o 
[0 0 4 6] ^Sgg4 0». ie;ffifi%€lijE$!l»titg 

m^itBifinm^ \ 2 . 7 5±o. osvic-rsti 

H^L:&V>) *#A.-pt^«o 3tmS4 OtOA:^»iAC 

Mt. Wiiin^'ha— ^5 0Ra*OPT>7'7 ooDS^m 

Ott, «iiin>'hn-^5 0*^e.O?fellM(!&Ji^'Ch 
a r g e"^|^StKA:t)-r^i:i:t.fi:> opr:^:/7 0 
(Omtt'^E^n a b 1 e'*Sl£A;^jLT:feD. mXtltiH^ 

y • ^ 2 oco3tm^«gi:w»T?nTi^;sr^T'ao/^ 

^y^U • /^y ^ 2 OcD4S^«flEA^^^ffiVref (CPML 

ACT y 1 0 5b^ 6 <oymMm.\tm 2 ©tt8fE»K*ii 

[0 0 4 7] F E TX-r-y^ 1 4 (i, ^1 CDHi^i^^ 

mmwwt^rctbKm^f^nxx^-^^o cop e t i 

7i&f^{i O N / O F F Wmm^ 6 0 J; o T*!ISil 

SnSo CKDON/0 F F$ijg|lI5]K6 Oti. Wllinyh 
5 0*>P.(D3f£«Pa{!&fe^''C h a r g e'RtfOP 
7'>'y7 OOttJ^'E n a b 1 e" (DmsmmUXtiL 

T^3 1) , MKtioyi^wia^ F E T 1 ©y— h {c«*&-r 5 

J;'5fc^oTt''.So ^(Dfcib. >'^-yrU •>'^'y^2 00[) 
3tl|^««i:*iJ»f?tlTi/^i)i:#Ta-:?/^-y7"U • A-y^^ 

2 ooffl^«£E*^m^ffiVref icsija-rsM^Tora, 

FET His}- -a So F ET l&tfF ET2J5l<;i- 
:^4^«©t^, kzr^-f^ 1 oA^^cDjtaagSA^^ i 

CO 0 4 8] 3Sa;j-^U-'>3 V 

ctiSTT. *!Riw^si;sbfc>"c-y7"';]ffiiiisC3>'i;a 

• e^XxAO^&^l^i^tO.'N-K'^xT'^figfCOl^T 
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A 1 0 OfcA CT^V^f 1 0*^ttz!ii/>'y^ 1 1 {c^O 

0*'<;t'<l^— i/3 V4'{c/^-yxU • vly 2 O^JfeHf 
Stfffcti. A cz^y^ 1 0{i^m:^7><'-K/^y^ 
ififfr^Clirfefei.*^ (US P 5. 4 6 5, 03 9 (If 
MT6- 1 1 3 4 7 7^i;^$B) #M) . CCT'tiSiBSO 

CO 0 4 9] 0 2{ca, *if&«l^i&tfi:<toT?t«^fTo 
TV^SFJcD/^-yT^'J • /^>yi'2 0<D«g?«ffVBAiCD» 
•rS:t>-5/'C-y7"U •>'^<y^'2 0O3iS«!^tt^^LT 

[0 0 5 0] /V^T^U • /^•yi' 2 OCOiS^WffiVBATA'S 
RlTSfiiVth;&TlHlS^if{c<t t). «jlgn>'hn— ^5 0 
*^?t«l!ai!&f$Wi:ipJ»fr5i:, SiJfflim^'C h a r g e" 

ffVref (CiiMLTl->:^VCD-e, O PT>:/7 ocott};/] 
20 <l^"Enab 1 e''f±{^^?nSo COig*, X-f-y^ 
F E T 1 {±Ji-:/««l4: 5:5-7?. 3ltf|g§4 0{4|fl&f^« 

CO 0 5 1] X-f^y^F E T iStf F E T 2*^^^*^^ 
i:*-3TV''§0-e. kZT^f^ 1 0A^P)CO?£««iJ?i 
fi, m 1 cO«jjSiglS«:igSbT/^-y • /^-y 2 0 fc 
SittxSo kCT^y^ 1 0{||<7)iS?«£E(i, /^>yrU • 
/^>y 2 Offla£D^?«flEVeAT{C?|#}iP.nT{STL. 

kZriff^ 1 oti^^ff (c V) tB;t)*^P. 

(CO m-h\z.mi{pm.^m^^fi^. src 
■rs (7i-x" (I) ) o 

Co 0 5 2] C<D7i-X (I) 3lt«gg4 

0 «f^i(( L^v^o -r **j^^«g§ 4 0 rto^ffisnf^id 
L^v>OT% «ffg^fc#5«;'3PX, Rt;m:^3nx(c 

Co 0 5 3] ftS^«BEVBAT*<±#LT. 
^0 mVref{cPM-rsi:, 0PT>:/7 0<DHi*M^'E 
n a b 1 e"A^M^^nSo ON/OF F«!| 

fflilEjSSB 0{4X-Y>y^F E T 1 ^^^t^^fCfSO-p, 
^ 1 o«ii^i^K(4»i/-ctxs„ 3t«§g4 0*Wttt 
^i:^SOT, ACT^y^i 1 0*^P)CO5Tcll«i!Si{4^2 
C)«j?fi^SS^fid&LT/VyxU • /^>y^ 2 OfCjjiitlSo 
CCDi^^. ?t«gg4 OfCioTi^lWa («ilj;ttt*l 2. 7 
5±0. 0 6 V) (c^l|]E$)Jffll^tlfc:?t««gil^/<>y7^ 

y •/^y^^2 0^i:#ti^&•rs{l^:*<T•#s (:7x-x (i 

I) ) o 

50 CO 0 5 4] ^SlSSfiajtCintf, i/X-T^A 1 0 Ol^gPtC 
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[0 0 5 5] $fc, ytmmm(OMjm.mmicit. act 

Co 0 5 6] MM 

^0«!H<Dffi^#Sl^'< ^ T' ^ o 

[0 0 5 7] mm 

Co 0 5 8] 
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CO 0 5 9] cfct)*i*Wtcwx.{i\ *^B^{CllS«2i^ 

Co 0 6 0] 5t««!]«^CDllia5ttt^{C(i. ACT 

C0ffiOffi#^|ttB^] 

CEl] 0Hi, *fgW^I|3KL^c/Vyf-U|gKie=i> 

CE2] 0 2«. **&«?S^{CJ:-r>T?t«^tToTl/^S 
fflcO/^y-r-y • -'^-y^ 2 0OiiS?«ffiVBAT£Dji^^^ 

C03] HStcfi. ^^>yrU|g»;^3>'ei-^ • S/X 

cit^oiiw] 

1 O-kCTitzf^^ 1 1 •«j|S-:;^-y^. 12. 13 
■mWm±if^yir~}^. 1 4 - F ETX-<-y^, 20- - 
/^•yf^i; . /^-y^^, 3 0 -DC/DCnV/^— 4 0 
5 O - Wigni/ho— 6 0 - ON/OF 
F*iJffll|sJK, 7 0 -OPT>y. 1 0 0- -y— h:/'yi' 

PCo 
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